centered approach: Charles Rosenberg, Randall Packard, Christopher Hamlin, and AIDS researcher-turned-historian Jacques Pepin. 1 For these scholars, the focus was on disease and health, and doctors were but one group that entered their narratives. Moreover, in all these volumes, the focus on disease occurrence and transmission required closer attention to the biology of pathogens and the environmental and social conditions that sustained them at different moments. As a graduate student in environmental history, my encounter with Ackerknecht's study of malaria was a revelation. Here was an environmental history of the midcontinent written in the 1940s, several decades before my own subfield had emerged. Ackerknecht discussed not only the response and ideas of medical professionals but also migration patterns, livestock populations, local agricultural practices, and changing construction techniques.
The subfield of environmental history, in contrast, began with a substantially different focus: landscape. Scholars chronicled the changes (usually negative) that particular landscapes had undergone and various attempts at management. The preferred landscapes were rural and the most common topics were concerned with resources, commodities, and wildlife. Although environmental historians initially evinced little concern with human health and disease, the connection to disease became unavoidable in histories of chemical pollution in the late twentieth century where the impacts on health were at issue, with communities themselves insisting that local landscapes were pathogenic.
commodities. And this move toward a more expansive yet still material focus offers important opportunities to push the history of medicine in new directions. Brett Walker has recently written about World Trade Center "dust" and the sicknesses generated in the wake of 9/11 as a history that connects New York City emergency workers with workers in Libby, Montana. The link is monokote-an asbestos fireproofing material used in the Twin Towers that was manufactured from vermiculite mined in northwestern Montana. In Walker's account, the movement of monokote into workers' bodies is both an ecological and biological story; the actors include corporations, politicians, public safety officials, and engineers, as well as miners in Montana and construction workers in New York. Moreover, the assumption that medicine is primarily an intellectual pursuit has made it too easy to overlook its material dimensions (aside from the development of certain instruments which are indices of the field's technical and intellectual "progress"). In the vein of William Cronon's Nature's Metropolis, an environmental approach should encourage scholars to track not only the movement of disease-causing pathogens and chemicals, but also the flows of resources, building materials, experimental animals, and wastes that make the institutions and discoveries of modern medicine possible. Medical knowledge itself is predicated upon and contributes to specific environmental flows and conditions. Andrea Rusnock has written perceptively on the materials and environmental conditions that allowed for the globalization of the early smallpox vaccine. But this only scratches the surface of the environmental flows associated with medical practice. Certainly the appearance of blood, body parts, and various hospital wastes in Thames River in the early 1980s and later off the coast of New York is, or should be, part of the history of medicine.
4 Similarly, historians of medicine might address not only colonial prospecting for useful pharmaceuticals but also their production in modern factories. The movement of pharmaceutical manufacturing to the developing world under neoliberal economic policies has generated wider use of a plethora of drugs in many countries and a pollution nightmare in particular places. Over the last two decades, environmental scientists have recognized pharmaceuticals as a fundamentally new class of pollutants characterized by their high solubility, high toxicity at low doses, and pervasive presence. To take just one example, the center of the Indian pharmaceutical industry, located in Pantancheru, has been identified by the Indian government as a "critically polluted area": antibiotic concentrations in the discharge from a local water treatment plant have in some cases been greater than those found in the blood of patients, while Swedish researchers reported that samples from a local lake had not only excessively high concentrations of antibiotics but also the highest concentration of genes exhibiting antibiotic resistance ever found. Put simply, the radical expansion of modern drug manufacturing has altered local ecologies in profound ways with unintended consequences for human health.
5 These types of stories can help to frame the global shift from preventative public health measures to pharmaceuticals as more than stories of politics and science; these are stories about how the inequalities of colonial environmental regimes have been renewed and extended in an ostensibly postcolonial world.
Environmental history also opens up new possibilities for writing medical histories of race. To date, such histories have focused primarily on the attitudes of medical professionals and the ways in which the institutions and assumptions of modern biomedicine have constructed and sustained longstanding ideas of racial difference derived from imperialism and eugenics. However, far less attention has been paid to the ways in which racialized environments shape bodies in biological ways: through the availability or lack of nutritious food, the presence or absence of toxins in a community, the stress of surviving in a racist landscape, the segregation of labor so that those farthest from whiteness face the greatest dangers. As the crisis over the lead-contaminated water system in Flint makes clear, the spatialization of race may easily translate into racial "health disparities" in highly industrialized societies. "Pollution," writes Evelyn Spears, "can interfere with human growth, brain function, and overall health" and thus compound "the effects of inadequate schools, physically demanding jobs, and the absence of adequate health care," while also reinforcing the racist assumptions of certain whites. Epigenetic research points to a variety of mechanisms through which environments may affect biology even at the genetic level; moreover, these effects may persist across several 5. Andrea Rusnock, "Catching Cowpox: The Early Spread of Smallpox Vaccination, 1798 -1810 ," Bull. Hist. Med. 83, no. 1 (2009 ): 17-36, doi:10.1353 ; "The Cost of Cheap Drugs? Toxic Indian Lake Is 'Superbug Hotspot, '" Reuters, September 29, 2016, http://www.reuters.com/article/us-health-superbugs-india-insight-idUSKCN11Y35G; D. G. Joakim Larsson, "Pollution from Drug Manufacturing: Review and Perspectives," Philos. Trans. Royal Soc. B: Biolog. Sci. 369, no. 1656 (2014 ), doi:10.1098 /rstb.2013 ; Kathryn E. Arnold et al., "Medicating the Environment: Assessing Risks of Pharmaceuticals to Wildlife and Ecosystems," Philos. Trans. R. Soc. B 369, no. 1656 (2014 ): 20130569, doi:10.1098 / rstb.2013 generations. Our bodies are biological reservoirs-tangible archives of past social and material environments. A more environmental medical history thus offers a way to investigate the material ecologies of racism and their cascading biological effects. 6 My emphasis here on the underexplored material worlds of medical history is pointedly not an invitation to ignore the cultural dimensions of medical or environmental knowledge. Understandings of disease and health are always contested and inherently unstable; contemporary biomedical research is itself a complicated and conflictual field. When looking to mobilize medical science for the purposes of history, it has been far too easy for environmental scholars to overlook the conflicts and uncertainties, and simply opt for an interpretation that seems logical and accessible or that fits one's preconceptions. Yet even well-studied diseases like plague and cholera are highly versatile in time and space, and subject to competing scientific interpretations. 7 In the productive confluence of these subfields, the best histories will be attentive to the material conditions that shape disease, health, and biomedicine at any moment, while retaining a critical awareness of the cultural and material contexts that have produced both past and present understandings of disease.
